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A 36-year-old female patient presented with shoulder pain experienced over a period of one year and progressive weakness 
in both legs for one month. A magnetic resonance imaging scan revealed an intradural extramedullary (IDEM) fusiform mass 
about 9.8 cm in length, heterogeneously enhanced at the level of C6-T4 with spinal cord compression. At the time of surgery, 
the surgeon found an encapsulated IDEM tumor with spinal root attachment. The tumor was completely resected and the 
histologic diagnosis revealed ependymoma. The patient showed a favorable outcome with no recurrence at the 6-month 
follow-up. This paper reports a rare case of intradural extramedullary ependymoma with spinal root attachment.
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Fig. 1. Pre-operative T1-weighted, post contrast sagittal (A) and 
axial (B) magnetic resonance images demonstrating an enhan- 
ced mass from the level of C6 upper body to T4 mid body.
INTRODUCTION
Ependymoma is an uncommon group of glial tumors ari- 
sing in the central nervous system. Spinal cord ependymoma 
comprises less than 2% of all central nervous system neopla- 
sms, 15% of spinal cord tumors, and up to 60% of spinal cord 
gliomas20). It is an intramedullary lesion and there have been 
reports of only 17 cases of ependymomas arising in IDEM 
locations worldwide1-9,11-13,15,16, 18,19). This is the fourth-repor- 
ted case of primary IDEM ependymoma in South Korea10,14,17). 
However, it is the first cervico-thoracic-involved case of IDEM 
ependymoma with spinal root attachment.
CASE REPORT
A 36-year-old woman visited the hospital with complaints 
of progressive paraplegia, occurring for one month, and left 
shoulder pain of a year’s duration. She had no past medical 
or surgical history. On the initial neurologic examination, the 
patient showed lower limb weakness (Grade III/III) in both 
limbs, hypoesthesia below T5, and bladder disturbance. Mag- 
netic resonance imaging of the whole spine revealed an IDEM 
heterogeneously enhanced fusiform mass, about 9.8 cm in 
length, causing compression of the cord from the level of C6 
upper body to T4 mid body (Fig. 1). Complete imaging of 
the rest of the neuroaxis revealed an arachnoid cyst in the 
right middle cranial fossa. The patient underwent surgical rese- 
ction (Fig. 2). Surgeons performed a posterior C6 through 
T4 laminectomy, which allowed intradural exploration and 
removal of the IDEM mass, and a midline durotomy. The 
tumor was grossly yellowish in color and markedly distorted 
the spinal cord to the right. A stalk attached the tumor to 
the C7 spinal nerve root. The tumor was removed in a gross 
total fashion using standard microsurgical techniques. The pa-
tient tolerated the procedure well. Histolo- gical examination 
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Fig. 3. Histologic examination reveals an ependymoma grade II. 
Tumor cells had round-to-oval nuclei. Eosinophilic cytoplasm and
perivascular pseudorosette were evident.
Fig. 2. Intra-operative photograph shows a reddish, extramedullary
encapsulated tumor after opening of the dura mater.
Fig. 4. Six months later, a post-
operative T1-weighted sagittal 
magnetic resonance image with
gadolinium enhancement shows 
no recurrence of the gross total-
resected tumor.
revealed a WHO Grade II ependymoma with a proliferation 
index of <1% measured by Ki-67 (Fig. 3). The patient’s neu-
rological status significantly improved after the surgery. Pos- 
toperative magnetic resonance imaging showed no definite resi- 
dual enhancing mass. No adjuvant radiotherapy was offered 
to the patient. There was no recurrence on MRI at the 6-month 
follow up(Fig. 4).
DISCUSSION
Spinal cord ependymoma is an intradural intramedullary 
lesion most frequently located at the conus medullaris or filum 
terminale. Only rare reports exist of spinal cord ependymomas 
in IDEM locations; only 17 cases of spinal cord ependymomas 
in IDEM locations exist in the relevant literature-9,11-13,15,16,18,19).
The overall prevalence of the majority of spinal ependy- 
momas among males and females is equal but this neoplasm 
is more common in women; there were only 4 reported cases 
of male patients1,3,8,11). Although Duffau et al.5) has postulated 
the insufficiency of hormonal theory, there are no reports 
of hormonal assessment. There is no predominant age group 
for patients with this lesion. Typical clinical features include 
a slowly progressive mye- lopathy with weakness and pain accor- 
ding to tumor location. A thoracic location is a common 
presentation. Compared with almost all other IDEM ependy-
moma patients in the literature who presented with myelop-
athy and axial pain, the patient in the current case showed 
a unilateral, radicular symptom(shoulder pain) in addition to 
myelopathy, probably caused by root compression from the 
root attachment. In most previous reports, MRI showed typi-
cally well delineated IDEM tumors that were homogeneously 
enhanced after gadolinium administration. Doctors often diag- 
nosed as schwannomas or meningiomas due to similarities in 
MRI findings and in clinical courses. Distinct from the other 
cases, the current case showed heterogenous enhancement, but 
intraoperative findings and pathologic findings were undistin- 
guished16). More case reports are needed to clarify the patho-
genesis and clinical manifestations of this type of tumor.
In most previous reports, the lesions were encapsulated 
with only microvascular attachments to the central nervous 
system. This feature enabled complete resection. In two cases, 
there were thin stalks that connected the tumor to the spinal 
cord. In the case presented here, and in one reported by 
Bonfield et al.2) there were spinal nerve root attachments in 
the intraoperative findings. In the current case, the tumor was 
removed safely during surgery with an ultrasonic aspirator beca- 
use of the loose attachment. It appears that this case is the second 
reported IDEM ependymoma involving a spinal nerve root2). 
Distinct from the current case, Bonfield et al.2) decided on the 
resection of nerve root because of the dense attachment. It is 
probable that the separated ectopic ependymal tissue during neu-
ral tube closure was the origin of the tumor on the nerve root11).
Since prognosis is directly related to the extent of surgi- 
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cal resection, complete resection of the tumor is the optimal 
therapy for IDEM ependymoma. In this case, despite the nerve 
attachment, no residual tumor appeared in surgical findings 
or on postoperative magnetic resonance imaging; therefore, no 
adjuvant radiotherapy was warranted. If there are tumor rem-
nants or malignant cases, adjuvant radiotherapy should be con- 
sidered. There were no signs of local recurrence or distant 
dissemination on MRI at the 6-month follow-up and the pa-
tient had no neurologic deficits. However, since anaplastic 
transformation15) and recurrence1) have been reported in pre-
vious cases, regular follow-up evaluations are required.
CONCLUSION
This paper reports a rare case of intradural extramedullary 
ependymoma with spinal root attachment, which was success-
fully treated with gross total resection. Ependymoma should 
be included in the differential diagnosis of intradural extra-
medullary spinal cord tumors.
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